The outbreak of the new coronavirus, severe acute respiratory syndrome coronavirus 2 (SARS-CoV2), has affected almost every country worldwide since first reported in China in December 2019. Coronavirus disease (COVID-19) was declared a pandemic by the World Health Organization, and there are \>13 million cases worldwide (as of July 13, 2020). Although the majority of patients will experience a mild disease course, around 10% of symptomatic patients will require hospitalization or intensive care treatment, with a mortality rate of around 5% overall.[@bib1] The clinical manifestations of COVID-19 include fever; chills; cough; malaise; gastrointestinal symptoms including nausea, diarrhea, vomiting; and respiratory symptoms including cough, dyspnea, and bilateral pneumonia.[@bib2]

Alongside older patients and those with medical comorbidities, patients with inflammatory bowel disease (IBD) taking immunosuppressive therapy are considered to be at higher risk of COVID-19.[@bib3] The virus binds to target cells through angiotensin-converting enzyme 2, which is constitutively expressed by both lung and the gut.[@bib4] Angiotensin-converting enzyme 2 is upregulated in the setting of intestinal inflammation, creating a theoretical entry portal for SARS-CoV2. Fecal shedding of the virus has been widely reported, persisting for up to 10 days beyond negative oropharyngeal swab results and raising the possibility of fecal-oral route of transmission.[@bib2]

Despite theoretical risks, current evidence does not suggest that patients with IBD have an increased risk of developing COVID-19.[@bib4] The international SECURE-IBD Registry reported on 1696 cases of COVID-19 in patients with IBD (on July 13, 2020), with marginally higher rates in those with Crohn's disease (CD) (943/1696, 55%).[@bib5] Most patients had mild disease and were managed as outpatients (70%). Sixty patients (4%) among this cohort died, 14 of whom were receiving biologic therapy, which is comparable with non-IBD populations. Current guidelines therefore advocate for minimizing exposure to COVID-19 infection while continuing therapy for their underlying IBD to prevent flare-ups and complications, including escalation of immunosuppression as clinically indicated.[@bib6] ^,^ [@bib7] It must be acknowledged that it is unlikely any high-quality evidence will allow timely production of guidelines specific for IBD patients during the COVID-19 pandemic, so observational data and anecdotal lessons learned from the first countries affected by the novel coronavirus are providing direction for the rest of the world.[@bib2]

Despite reassuring registry data and published guidelines, many patients with IBD and their treating clinicians alike may be reticent to persist with immunosuppressive therapy in the setting of the COVID-19 pandemic.[@bib1] Anxiety as to therapy-related vulnerability may lead to widespread and often inappropriate cessation of medical therapy, as well as exploration of nonimmunosuppressive alternatives for management of IBD. Dietary strategies represent an appealing option for those determined to avoid immunosuppression and for those in whom escalation of medical therapy is indicated for a disease flare-up. Exclusive enteral nutrition therapy (EEN), involving consumption of only nutritional formula without intake of food for a defined period, has a strong evidence base for remission induction in CD when barriers to adherence are overcome.[@bib8] Moreover, EEN has been shown to delay or avoid IBD surgery, which is critical at a time when hospitalization increases risk of COVID-19 exposure as well as in the setting of stretched health care resources.[@bib8] ^,^ [@bib9] Beyond dietary management of IBD, nutritional optimization and evaluation and treatment of both malnutrition and obesity-related illness are important to best equip patients to face COVID-19.[@bib10] ^,^ [@bib11] The need for dietary management of functional gut symptoms, already common in patients with IBD, is likely to increase during this period of enormous psychological stress.[@bib12] ^,^ [@bib13]

In this article we discuss practical dietary considerations for patients with IBD during the SARS-CoV2 pandemic, including dietary recommendations to optimize nutritional status, manage weight gain, and use dietary therapies such as EEN and the potential for increased rates of functional gut symptoms needing dietary therapy. In the absence of specific evidence-based guidance for dietary management in the setting of COVID-19, a pragmatic approach to dietary management is presented, within the health care limitations imposed by the current crisis.

IBD Dietary Recommendations During SARS-CoV2 Pandemic: Optimize Nutritional Status and Promote Healthy Eating Behaviors {#sec1}
=======================================================================================================================

No diet prevents virus transmission or reduces the severity of respiratory illness; however, there is evidence to suggest that malnutrition worsens outcomes for critically ill patients or those with respiratory disease, and obesity increases risk of more severe disease and increases risk of hospitalization in younger patients.[@bib14], [@bib15], [@bib16] Therefore, both undernutrition and poor nutrition associated with obesity and chronic disease during this pandemic must be considered.[@bib10] ^,^ [@bib17] Monitoring nutritional status must remain a key component of IBD care to identify any patients requiring dietary strategies, micronutrient supplementation, nutrition support, or weight management counseling to prevent both under- and overnutrition during this period.[@bib10]

Undernutrition {#sec1.1}
--------------

The prevalence of malnutrition in IBD populations is 15% to 80%.[@bib18] ^,^ [@bib19] Patients with IBD are at increased risk of poor nutritional status, due to the catabolic effects of active inflammation, risk of malabsorption, impaired appetite, and fatigue.[@bib20] Nutritional status of IBD patients should be routinely screened during this pandemic using a validated nutrition screening tool (eg, malnutrition universal screening tool) with routine monitoring of micronutrient levels including vitamin D ([Figure 1](#fig1){ref-type="fig"} ).[@bib10] ^,^ [@bib21] ^,^ [@bib22] Any patients identified to be at risk of malnutrition should be referred to an experienced IBD dietitian who can take a detailed dietary assessment. This also provides an alternative strategy for routine micronutrient monitoring in a climate in which nonurgent blood tests may be delayed. Vitamin D is a nutrient of particular interest during this pandemic; deficiency has been associated with COVID-19 disease severity and higher mortality.[@bib11] ^,^ [@bib23] It is therefore reasonable to supplement low vitamin D levels and consider vitamin D supplementation for those IBD patients at risk of deficiency (eg, protracted periods of isolation, low sunlight exposure).[@bib11] Similarly, a broad-spectrum multivitamin can be recommended where dietary intake is inadequate, and targeted individual nutrient supplements can be used to correct micronutrient deficiencies.Figure 1Key dietary considerations during SARS-CoV2 pandemic. IBD = inflammatory bowel disease; SARS-CoV2 = severe acute respiratory syndrome coronavirus 2.

Overnutrition {#sec1.2}
-------------

Conversely, overweight and obesity are also highly prevalent in IBD populations, with 15% to 62% overweight or obese.[@bib18] ^,^ [@bib24] Isolation restrictions broadly influence unhealthy dietary habits including less fresh food, increased snacking on ultra-processed foods, increased alcohol consumption, and less physical activity; therefore, weight gain and overnutrition in individuals with IBD is of concern during this pandemic.[@bib17] ^,^ [@bib25] ^,^ [@bib26] Obesity is associated with persistent disease activity, has been shown to negatively impact biologic therapy and surgical outcomes, and is associated with poorer mental health (anxiety and depression).[@bib27] ^,^ [@bib28] Routine nutrition screening will also assist in early identification of unhealthy weight gain and patients requiring individualized counseling to prevent unwanted weight increases ([Figure 1](#fig1){ref-type="fig"}).[@bib10]

Healthy, Flexible Eating With Daily Physical Activity {#sec1.3}
-----------------------------------------------------

In the absence of clearly defined nutritional guidance for people with IBD during this pandemic, it is reasonable to advise healthy eating recommendations in line with the International Organization for the Study of Inflammatory Bowel Disease ([Figure 2](#fig2){ref-type="table"} ).[@bib29] ^,^ [@bib30] It must be acknowledged that these guidelines do not take into account the practicalities of eating within the limitations imposed by a pandemic environment and require individualization for stricturing disease. Food insecurity may result from financial hardship seen with declining global economy and job loss.[@bib31] Reduced food accessibility may be a consequence of stockpiling and increased demand of certain food products while people prepare for protracted self-isolation. High-risk patients are being recommend to isolate, which can present increased challenges. Practical strategies to overcome some of these issues include online shopping from a variety of shops, seeking support from friends and family to shop and deliver, or registering with volunteer services.Figure 2Practical considerations of maintaining inflammatory bowel disease specific dietary guidelines during severe acute respiratory syndrome coronavirus 2 pandemic.IOIBD[a](#dtbl1fna){ref-type="table-fn"} dietary recommendations for IBD[b](#dtbl1fnb){ref-type="table-fn"}^,^[@bib17]Possible pandemic-specific dietary barriersSuggested dietary substitutions and practical strategies for patients[c](#dtbl1fnc){ref-type="table-fn"}Adequate daily intake of fruits and vegetablesLimited availability of fresh produce, increased costs of fresh produce, omitted or substituted items in online order, limited access to shopsSnap frozen or canned fruit and vegetables with no additives, choose in-season varieties, plant varieties in pots or home garden, preplan meals and try new recipes with available items, swap items with friends, and family within social distancing parametersAdequate daily intake of all carbohydrates including gluten containing foodsLimited availability of staples including dry pasta, rice, polenta, noodles, flour, breadPreplan meals using available staples then top up cupboard as available, preorder bakery breads, take opportunity to try alternative staple grains and recipesModerate intakes of red meat, chicken, and fish with less intake of processed meatsLimited availability, increased costPreplan weekly menu; preorder from independent butcher; bulk buy when available and freeze portions; use tinned fish; include meals with plant-based proteins such as canned legumes, nuts, and tofu; try new recipes; freeze leftoversAdequate intakes of pasteurized dairy productsLimited availability, particularly shelf-stable productsUse fresh, ultra-heat-treated, or powdered milk; try different brands and products; intermittent substitution with long-life plant-based sources of calcium (eg, plant milks)Consumption of less saturated fat/myristic acid, avoidance of *trans*-fats, and consumption of more wild fish rich in n-3 fatty acid oilsIncreased intake of fatty cuts of meat, high-fat discretionary foods, and delivery meals while housebound or eating on a budgetTrim animal fat and use more plant-based proteins (eg, lentils, kidney beans) to reduce intake of fatty cuts of meat, limit consumption of high-fat discretionary foods, minimize fried takeaway foodsLow intake of alcoholic beveragesIncreased consumption of alcohol while at home and social distancingSet parameters for safe consumption of alcoholLimited intake of foods containing food additives including maltodextrin, artificial sweeteners, emulsifiers, and thickenersLimited choice or availability of minimally processed or preservative-free food itemsRead food labels, limit consumption of ultra-processed foods where feasible, plan and prepare snacks using staple foods[^2][^3][^4]

Dietary recommendations for patients with IBD to support health during the COVID-19 pandemic are outlined in [Figure 2](#fig2){ref-type="table"}, alongside potential obstacles to healthy eating and alternative options. Patients in remission should continue to adhere to healthy eating principles and not succumb to the unhealthy dietary behaviors during isolation.[@bib26] It is also imperative to communicate to patients that adequate nutrition can be obtained through a habitual balanced diet rather than purchasing costly nutritional supplements marketed with immune-enhancing functions.[@bib32] In addition to consuming a balance diet, it is also essential to encourage daily physical activity while maintaining local social distancing guidelines to optimize physical and mental health, which has independently been shown to influence dietary behaviors.[@bib26] ^,^ [@bib33] Beyond pandemic-specific recommendations, daily physical activity has already been shown to have multifactorial benefits to individuals with IBD, including maintaining lean muscle tissue, reducing inflammation, improving bone health, and assisting with weight management.[@bib34] In these COVID-19 times, planned daily physical activity may also mitigate reduced activity levels and lower the risk of boredom or emotional eating.[@bib10] ^,^ [@bib26] ^,^ [@bib33]

Using EEN in CD During SARS-CoV2 Pandemic: Benefits vs Barriers {#sec2}
===============================================================

EEN is a treatment for CD and refers to the consumption of a liquid formula as sole source of nutrition for a defined period of time, usually 6 to 8 weeks, depending on the clinical indication for use.[@bib8] ^,^ [@bib35] EEN is of similar efficacy to corticosteroids for achieving clinical remission and is superior for mucosal healing.[@bib36] ^,^ [@bib37] EEN can also lead to a reduction in inflammatory strictures, healing of enterocutaneous fistulae, surgery avoidance, and improvement in nutritional status.[@bib37] ^,^ [@bib38] Although the wealth of existing data for EEN is in the pediatric IBD cohort, the same premise for efficacy also applies in adults.[@bib9] In contrast to corticosteroids, immunomodulators, and biologics, EEN poses no immunosuppressive risk of acquiring or becoming severely ill from the novel coronavirus, and thus may be a more suitable alternative to corticosteroids for certain patients with CD.[@bib7] ^,^ [@bib11] See [Figure 3](#fig3){ref-type="table"} for description of potential benefits and risks of EEN in the current COVID-19 pandemic.Figure 3Considerations for using enteral nutrition therapy for patients with Crohn's disease during severe acute respiratory syndrome coronavirus 2 (SARS-CoV2) pandemic.Benefits of using exclusive enteral nutritionChallenges of using exclusive enteral nutrition•Strong evidence for clinical remission induction and mucosal healing•Alternative to corticosteroids for remission induction•No known immunosuppressant properties•Bridging therapy to maintenance immunosuppressive medication•May delay need for surgery and hospital admission•May delay or prevent need to attend infusion centers•Reduction in inflammatory strictures•Improved healing of enterocutaneous fistula•Home delivery of nutrition support limits need to visit shops for essential supplies•May be cost-effective and partially or fully subsidized by health care services•Advantageous also in treating any underlying nutritional deficiencies or malnutrition•Regimen can also be manipulated to modify weight•Short-term use (only 6-8 weeks)•Clinical risks of poor adherence, including constipation•Adhering to a liquid diet may be more psychologically challenging during self-isolation•Supply lines of nutrition support may be affected by pandemic•Increase in demand on dietetic support during a time when services are being redirected or limited•Needs close monitoring and cessation if no clinical improvement within 2 weeks

Beyond the clinical benefits, EEN can also offer a cost-effective alternative to food for patients, particularly if available through health-subsidy programs.[@bib9] EEN may also be delivered directly to the patients, which reduces the need to visit grocery stores in high-risk public environments. Use of EEN may mitigate food insecurity and accessibility, particularly with community stockpiling of food being problematic for certain foods and geographical areas. Furthermore, because the efficacy of EEN is not impacted by formula type, switching formulas if some formulas become out of stock is an option.[@bib39] It must be recognized that use of EEN is directed at remission induction in Western countries. EEN is not a common modality for longer-term maintenance therapy outside of Japan, where partial elemental enteral nutrition is used as a primary therapy, administered nocturnally via nasogastric tube, with proven efficacy to prolong clinical remission.[@bib8] ^,^ [@bib40] ^,^ [@bib41] EEN should not thus be commenced with a view to protracted use during the pandemic without consideration of these practical points of difference, because the duration of this pandemic is uncertain but likely to be prolonged. Rather, EEN is best used to avoid corticosteroid therapy for remission induction, acting as a bridge to a suitable maintenance therapy.[@bib11]

A major barrier to EEN is adherence, particularly in adults, although remission rates of 60% to 80% are similar to pediatric cohorts if adherence is achieved.[@bib39] Ability to tolerate and follow an EEN regimen is commonly challenged by a multitude of factors, including the psychosocial aspects of eating.[@bib39] ^,^ [@bib42] Now, in a period where global communities are practicing social distancing, working from home, or self-isolating, individuals may perceive barriers to completing a course of EEN less daunting. Concerns around immunosuppression or risk of obstructive symptoms may also represent an additional motivator for adherence.

In these unprecedented times where clinical outcomes of COVID-19 in people with IBD remain unknown, it is important that patients' concerns are heard and IBD care remains patient focused. Patients commencing EEN should be managed within multidisciplinary IBD services, with close monitoring and review of treatment efficacy after 2 weeks recommended.[@bib9]

Defined Dietary Strategies for IBD: What Is Appropriate Dietary Therapy in This Current Climate? {#sec3}
================================================================================================

Beyond healthy eating guidelines and EEN, only limited evidence suggests that defined dietary strategies are effective for adults with CD or ulcerative colitis.[@bib43] The broad principles of the role diet has in IBD are proposed by International Organization for the Study of Inflammatory Bowel Disease and summarized in [Figure 2](#fig2){ref-type="table"}.[@bib29] However, these recommendations are largely based on epidemiological and observational data or from animal studies. Despite the relative lack of evidence, many patients follow restrictive and non-evidence-based approaches popularized by Internet-based recommendations.[@bib44] This being said, several evidence-based remission induction diets for CD have recently been proposed as real food alternatives to EEN, and many patients are also following popularized diets such as the Specific Carbohydrate Diet and paleo or plant-based eating approaches.[@bib43] ^,^ [@bib45] ^,^ [@bib46]

Patient-led maintenance diets are growing in popularity despite the lack of robust evidence to support their therapeutic benefit.[@bib43] ^,^ [@bib47] Diets with widespread use among the IBD community include the Specific Carbohydrate Diet, the Paleo Autoimmune Protocol, and a plant-based diet, and it is expected that a pandemic environment will not diminish their use, irrespective of a lack of controlled studies demonstrating their efficacy as maintenance diets.[@bib43] ^,^ [@bib44] Rather, many patients may commence non-evidence-based dietary therapies as a substitute for their conventional medical therapy, with concordant risk of disease flare-up. Additionally, most of these diets are restrictive and without a defined period of use, and as such, risk of malnutrition or disordered eating, including binge eating, is increased.[@bib48] ^,^ [@bib49] These diets should be discouraged during this pandemic period with redirection to more evidence-based approaches with appropriate dietetic supervision.

The recently published Crohn's Disease Exclusion Diet (CDED) offers a real food alternative to EEN in pediatric patients with luminal CD.[@bib45] Patients are increasingly interested in this new diet; however, to date, only 1 pediatric randomized controlled dietary advice study and 2 retrospective case control studies have been published, with very limited data in adults and patients with stricturing disease excluded.[@bib45] ^,^ [@bib50] ^,^ [@bib51] The CDED is a step-down therapy comprising 3 phases with clear parameters around foods that are allowed for consumption. The initial elimination phase relies on partial enteral nutrition for at least 50% of nutritional requirements, with the addition of 5 mandatory foods to be consumed daily, along with a list of 9 additional foods and specific condiments and drinks that may be consumed. Although phase 2 showed superior remission rates and tolerability to EEN, phase 3 maintenance diet cannot be recommended as maintenance therapy for CD without evidence of long-term efficacy, because at week 12, fecal calprotectin remained elevated in both groups. Given the uncertainty of COVID-19 timeline and the anticipated time needed for dietary therapy, one potential plan for individuals intolerant or adverse to corticosteroids could be to alternate use of EEN and CDED, or use a hybrid approach to overcome barriers of adherence and encourage prolonged clinical remission, which may cover the peak pandemic period.

Crohn's disease treatment with eating is in the early stages of therapeutic diet development. A recent, novel, mixed-methods study in healthy adult controls, rats, and small number of children with active luminal CD demonstrated the potential for using ordinary food to mimic the therapeutic effects EEN has on the microbiome, inflammation, and clinical response.[@bib46] There is not yet a defined dietary protocol for Crohn's disease treatment with eating trialed in a large cohort, therefore at this stage it cannot be recommended.

In the setting of a pandemic, the feasibility of accessing and sourcing mandatory foods while practicing social distancing or self-isolation poses a challenge and may compromise adherence to this regimen. Furthermore, less than complete adherence to rigid diets such as CDED has not been assessed, and it is important to note that partial enteral nutrition alone with free diet does not have demonstrated efficacy in maintaining longer-term remission in CD.[@bib51] ^,^ [@bib52] Defined dietary therapy also requires the involvement of an experienced IBD dietitian to deliver complex dietary education, troubleshoot perceived dietary barriers, individualize advice in stricturing disease, and monitor to prevent consequences such as malnutrition or nonadherence.[@bib9] ^,^ [@bib45] ^,^ [@bib48] In the current climate, availability of an IBD-trained dietitian may be limited with changes in service modality, staff absence, and acute dietetic resources redirected to areas of increased demand (eg, intensive care, medical and respiratory wards).

Inappropriate Use of Dietary Therapy in IBD During SARS-CoV2 Pandemic: A Word of Caution {#sec4}
========================================================================================

Vulnerable people, such as those on immunosuppression, may be understandably frightened by the risk of COVID-19. It has been observed during this pandemic that more patients with IBD are stopping their usual prescribed medical treatment of their own accord and commencing complimentary or dietary therapies. Many are presenting to a dietitian without informing their doctor treating them for IBD, which places them at increased risk of flare-up, disease complication, and hospital admission. There is also a concern regarding lack of strategy for management of nonresponse to dietary therapy when self-initiated, with associated risks of following a nutritionally inadequate and restrictive diet that lacks clinical efficacy as a maintenance therapy. A multidisciplinary IBD-treating team, including a gastroenterologist and dietitian, is essential during this pandemic for safe EEN application and implementation of dietary strategy with plans for monitoring.[@bib9] With temporary closure of outpatient services, moves toward telehealth, and redirection of resources in some services, patients may have reduced access to their normal services. Therefore, communication between members of the multidisciplinary team is imperative to maintain quality care.[@bib53]

Risk of Developing Functional Gut Symptoms During SARS-CoV2 Pandemic {#sec5}
====================================================================

The global pandemic has resulted in a huge change in almost all of our activities of daily living, including work, studies, social interactions, physical activity, and even access to essential shopping items and services. This pandemic may increase exacerbations of mental health disorders and associated conditions.[@bib12] Indeed, survey data on students living in China during the coronavirus outbreak indicated increased anxiety and factors associated with it, such as economic effects, effects on daily life, and delays in academic activities. However, social support was negatively correlated with the level of anxiety.[@bib54] One-third of patients with IBD suffer from irritable bowel syndrome (IBS).[@bib13] Due to the bidirectional brain-gut pathway involved in IBS and other functional gut disorders,[@bib55] it is expected that such an alteration in our daily living environment will result in a rise in IBS among the IBD population.

Dietary therapies targeting IBS and dietitians guiding such therapies are needed. The dietary therapy with the most evidence of efficacy is a low fermentable oligo-, di-, mono-saccharides and polyols (FODMAP) diet[@bib56]; however, very specific restriction of FODMAPs may not be feasible with alterations in food accessibility. Availability of low FODMAP staples (eg, lactose-free milk; low FODMAP fruits, vegetables, or breads) may be reduced. A modified version or FODMAP-gentle diet may be considered in such an environment.[@bib57] This approach includes reducing a few foods highly concentrated in FODMAPs common within an individuals' habitual diet (eg, onion, garlic, milk, apples) rather than the whole traditional low FODMAP diet.[@bib57] Conversely, it is also possible many patients may find it easier to comply with a traditional low FODMAP diet during this period where social activities are limited.

Access to Dietetic Services During Time of Pandemic: The Rise of Telehealth {#sec6}
===========================================================================

In many countries, safety measures have been put in place to limit community transmission of coronavirus, including use of telehealth for medical services and restrictions on use of endoscopy for IBD disease activity assessment.[@bib11] Fortunately, dietitians have the advantage of not needing to physically examine patients, so a switch to telehealth is generally straightforward, aside from an inability to assess nutritional status by physical examination. Cost and waiting lists may be a barrier to this new format of health care delivery, particularly with increased demand on health care services. Where available, patients should be encouraged to access government-supported health care schemes for chronic health conditions to reduce the financial burden of accessing necessary health services during this time.IBD Dietary Management During SARS-CovV2 Pandemic: The Take-Home Messages1.Pursue routine dietary habits when in remission, being flexible with healthy dietary recommendations for IBD to accommodate food accessibility and cost.2.Optimize nutritional status through an adequate dietary intake with nutrition support strategies as required.3.Encourage healthy eating behaviors and daily physical activity for weight management.4.Consider EEN for remission induction of Crohn's disease.5.CDED may be used in place of EEN, or a hybrid approach of both therapies could be considered to promote adherence and remission during prolonged pandemic.6.Discourage trial of restrictive-type diets that could increase risk of disordered eating or malnutrition.7.Consider dietary and psychological treatment for development of functional gut symptoms.8.Consider telehealth dietetic consultation for IBD patients to ensure safe and equitable access to dietetic services during this pandemic, the cost of which may be mitigated by government-supported health care schemes.

Conclusion {#sec7}
==========

In these unprecedented times, established paradigms for delivery of care must be reevaluated, and a pragmatic and practical approach to dietary management must be taken. Existing dietary recommendations must be adapted to current social, financial, and health service disruptions with a specific focus on safe, adequate nutrition, and optimization of nutritional status. Access to an experienced IBD dietitian is an essential service for IBD patients who may need their nutrition care plans adapted during this global health crisis.
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